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Indian Standard

'

GENERAL REQUIREMENTS AND TESTING OF AC CARGO WINCHES ( FOR SHIPBOARD USE )

(First Revision)
0. FOREWORD

0.1 This Indian Standard ( First Revision ) was adopted by the Indian Standards Institution on 18 October 1972, after the draft finalized -by the Marine Engineering Sectional Committee had been approved by the Marine, Cargo Movement and Packaging Division Council. 0.2 The present day shipping practice is to use J-phase ac induction motors of 440 volts, 60 Hz, to drive cargo winches. Speed control is achieved by pole changing arrangement. Generally, the arrangement permits three speeds and in special cases four speeds. 0.3 The revision of this standard has been taken up to bring it in line with the current work by ISO/TC 8/SC 10 on standardization of cargo winches and the experience gained by the manufacturers during these years. 0.4 Manufacturers have to keep in mind that winches and other deck machinery are subjected to very heavy stresses due to continuous handling by dock labour in different ports of the world and are also exposed to highly corrosive saline atmosphere. 0.5 The allowable design stress for maximum torque and for operation with nominal load are indicated in this standard as a guide for manufacturers. 0.6 Attention of manufacturers and users of cargo winches is particularly drawn to provisions of Chapter 8 ` Loading and unloading machinery and gear ' of " Safety of Health in Dock Work " issued by the International Labour Organization. 0.7 The information to be provided by the purchaser enquiry is given in Appendix A for guidance. at the
time of

l
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Is 85112- 1972 1. SCOPE 1.1 This standard covers the general requirements and method of testing

of electrically operated S-phase ac cargo winches, fitted eon board ships for maximum working loads of 2, 3, 5 and 8 tonnes.

2. TERMINOLOGY 2.0 For the purpose of this standard, the following definitions shall apply. 2.1 Nominal Size -The nominal size of a cargo winch corresponds to the nominal load, that is, the maximum working load expressed intonnes eat the hook which the winch is rated to lift in direct operatiqn ( with a single sheave at the derrick-head and a single sheave at the foot as shown in Fig. 1 ) Winches are designated according to their nominal size as given in Table 1. If the winch is provided with a reduction gear having several mechanical gear changes, each step should correspond with a nominal load in Table 1.
NOTE 1 numbers. The nominal sizes are derived from the RlO series of preferred to

NOTE 2 -The heavy derricks.

definition of the nominal size given above is not

applicable

/SHEAVE AT THE HEAD

SHEAVE AT THE FOOT

FIG.

1

DIAGRAMXATIC

EX,~MPLE

OF A CARGO \YINCEI
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IS 8 5112 - 19l2
TABLE 1 PERFORMANCE OF CARGO WINCHES

( Clausss 2.1,2.3,
Nominal size, t 2 22 0.50

4.1, 4.2,6.3.2 and B-l )
3 35 0.32 0.63 5 55 0.20 0.40 8 90 0.12 0.25

Drum load kN Minimum Series A nominal speed of Series B hoisting S&es C VI (m/s) M;$rdum o:Ow;;Fdg b (m/s)

I
0.25

0.20

0.20

0.12

' are those

2.2 Nominal Duty WinchesThe nominal duty winches designed for nominal sizes of 2, 3, 5 and 8 tonnes.

2.3 Nominal Speed - The nominal speed is the speed at which the winch is capable of lifting the nominal load. The minimum nominal speeds are given in Table 1. 2.4 Cable - The rope ( normally wire rope ) used for liftiyg and lowering of the cargo, in conjunction with a derrick and winch. This is also known as cargo runner. 2.5 Drum Load of a Winch - The drum load of a winch is the maximum rope tension in kilonewton ( kN ) measured at the drum exit when the winch is hauling in at the nominal speed with the rope on the drum in a single layer.
11 times the nominal load measured in NOTE - The drum load is approximately tonnes. The factor of 11 takes account of the loss through friction due to the she ves. ai

2.6 Single Pull System - In this system, the cargo lifting cable or cargo runner is reeved>once through the derrick head block and led to the winch over a guide block attached to the derrick heel. In this system the derrick head block will always be of the single sheave type. 2.7 Multiple Pull System - In this system, the lifting cable or cargo runner is reeved through the derrick boom head block twice or more, and lead to the winch over a guide block either attached to the heel of the derrick or to the derrick post. In this system the derrick head block will always be of the multiple sheave type. 2.8 Cable Tension at Winch - This is the tension in the lifting cable or cargo runner that can be exerted at the winch tangential to the drum. This tensile force will vary with the type of winch, the number of layers

5
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ISl5112-1972
of cable wound round the drum, and on the number of sheaves in the derrick head block. 2.9 Right-Hand and Left-Hand Cargo Winches 2.9.1 A winch is called a right-hand winch in relation to an observer situated on the side of the motor, power supply or controller (in the case of a symmetrical winch ) when the reduction gear or the drive for the drum is on the right-hand side of the drum. 2.9.2 A winch is called a left-hand winch, in relation to an observer situated on the side of the motor, power supply or controller ( in the case of a symmetrical winch ) when the reduction gear or the drive for the drum is on the left-hand side of the drum. The illustrations hand models: of cargo winch types given below represent right-

v

v
EXAMPLE OF RIGHT-HAND WINCHES

`9

3. GENERAL REQUIREMENTS

OF CARGO WINCH

3.1 A plate should be fixed on each winch to the effect ;hat the derrick shall be lowered or secured before changing gear. 3.2 The winch may be designed to handle 2, 3, 5 and 8 tonnes load with the provision of mechanical gear changing arrangement in conjunction with a three-phase induction motor. 3.3 The drum load on winch shall not be greater than 0.4 times the 0.2 percent proof stress of the material, the allowable stress on any part of the winch being calculated on the basis of the simple elastic theory. 3.4 Under the most severe working conditions the maximum ~allowable stress shall not exceed 0.90 of the 0.2 percent proof stress of the material.

6

1s : 5112 - 1972 3.5 Acceleration and Deceleration - In direct load, the acceleration and deceleration shall have more than 3 m/s2. manoeuvre at drum a mean value of not

3.6 Consideration shall also be given to limiting the dower of the winch when used for hoisting in highgear as closely as practicable to that corresponding to the safe working load of the derrick, in order to minimize the risk of accident due to excessive power. They may be in the form 3.7 Winch seats shall be of adequate strength. of a sealed box, but if of open construction, provision shall be made to prevent accumulation of water and to give adequate access for cleaning Decks in way of winch seats shall be adeand painting of the structure. quately strengthened. 4. GENERAL REQUIREMENTS OF CARGO WINCH MOTORS

4.1 The full load hoisting speed of the motor in metres per second corresponding to 2,3,5 and 8 tonnes maximum working load shall be according to Table 1. 4.2 The power required depends on the speed since these motors are of Approximate power cequired for nominal size 3, 5 constant torque type. and 8 tonnes are 4.4, 19 and 38 kW corresponding to the speeds listed under series A, B and C of Table 1. 4.3 The motor shall be of intermittent periodical duty conforming to duty type ` S3 ' according to IS : 325- 1970 *. The cyclic duration factor shall be 25 percent. 4.4 The motors shall be capable of withstanding for 10 seconds without stalling or abrupt change in speed ( under gradual increase of torque), an excess torque of 60 percent of the rated torque, the voltage and frequency being maintained at the rated value. 4.5 The starting torque of the motor shall be approximately twice the rated torque of the motor and its starting current shall be limited to four times the full load current at its first starting step. 4.6 The motor shall be of enclosed type conforming ` IP 56 ' in accordance with IS: 4691-196Ut. to degree of protection brake,

4.7 The motor shall be provided with dc operated electro-magnetic The brake shall be of a type which facilitates maintenance.
*Specification for three-phase induction motors ( thirdrevision ), tDegrees of protection provided by enclosures for rotating electrical machinery.

7

fs t 5112 - 1972
5. WINCH DRUMS

5.1 A safety factor of5 shall be applied to the drum load of the winch to establish the required breaking strength of the rope. It is on this basis that rope diameter shall be determined and in consequence the minimum drum dimensions established. 5.1.1 The drum capacity shall be suflicient to accommodate layers the complete length of rope evenly reeled. in fiie

5.1.2 The distance between top layer of the wire rope fully wound evenly on the drum and the outer edge of the drum flange shall be a minimum of 2.5 times the diameter of the wire rope. 5.2 The diameter IS : 5130-1969*. of the winding drums shall be in accordance of a special with hook

5.3 The cable end shall be fixed to the drum in accordance with IS : 5130-1969*.

by means

5.4 The warpin g drums in accordance with IS : 5130-1969* may be fitted at either end or at both ends of the winch, if required by the purchaser. 6. GENERAL REQUIREMENTS FOR DIRECTIONS CONTROLS, BRAKE AND SAFETY DEVICES 6.1 Manual Controls is that where the cargo winch and there is no facility for automatic is directly control. OF

6.1.1 Manual control controlled by an operator

6.1.2 The direction of motion of the operating devices shall be such that the load is raised by clockwise movement at a hand-wheel or crank handle or, alternatively, movement of a hand-lever towards the operator or to the right or downwards. 6.1.3 The control shall work in the same in 6.1.2, even if the transmission ratio is altered. direction as mentioned shall be strength

6.1.4 Any extensions to control handles or control pedals securely fastened to the control lever or pedal and be of sufficient to reduce deflection and backlash-to a minimum. 6.1.5 Long levers shall be counterbalanced.

-6.1.6 Gear levers shall be locked by click stops or by any other means in any gear or in neutral position.
`Specification for drums fitted to cargo and mooring winches,

positive
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6.1.7 All control handles shall be clearly marked by means of an attached label or otherwise with their purpose and mode of operation. 6.1.8 The direction of the rotation when winding in shall be clearly and permanently marked on drums and warping drums. . 6.1.9 Where ` dead man ' handles are fitted to provide an automatic return of the control lever to neutral, the maximum force required to hold this lever in the full speed condition shall be such as not to cause undue fatigue to the winch operator. 6.2 Automatic and Remote Controls within

6.2.1 Automatic control is that where a cargo winch is controlled selectable limits without direct human intervention.

6.2.2 Remote control is that where the control position is at a distance from the cargo winch being controlled, the control position may be fixed or portable. 6.2.3 With remote controlled winches, the lifting and lowering of loads These push may be actuated by separate push-button or lever controls. buttons or levers may be coloured in a suitable manner. 6.24 The push-buttons shall be depressed or lever actuated to operate the winch and when released shall cause the winch to be stopped and effectively braked. 6.2.5 The positional relationship ~between control push buttons or levers shall be such as to represent the action they are to initiate, for example, a ` raise ' button or lever shall be placed above its associated ' lower ' button or lever. 6.3 Braking 6.3.1 All winches shall be provided with an automatit braiing device. The brake shall operate either when the control is brought to zero position or if the current fails or if the voltage drops below 80 percent of the rated voltage. 6.3.2 The brake shall be so designed as to stop in one second, a falling load equal to the nominal breaking load, at the corresponding lowering speed as indicated in Table 1. 6.3.3 The braking system shall be capable of effectively arresting and holding a load at least l-25 times the nominal load. Means shall also be ; provided for lowering the load in the event of power failure. 9

IS 8 5112 - 1972 6.3.4 Winches with a declutchable drum shall be provided with a locking device or a brake on the drum capable of applying sufficient friction The locking device or brake shall to prevent the rotation of the drum. be such that whenever the winch drum is declutched, the lock or the brake shall be automatically engaged thus preventing the falling down of the load. When a brake is required to hold the load, this shall be specified by the purchaser. 6.3.5 The braking system shall be such as not to induce a shock load.

6.4 Manually Operated Braking Arrangement 6.4.1 With pedal ~operated brake, the force applied to the pedal shall not exceed 300 N, in order to exert a braking torque 25 percent in excess of the maximum torque that will be required in service. 6.4.2 With hand operated brake, the force applied to the control grip shall not exceed 160 N, in order to exert a braking torque 25 percent in excess of the maximum torque that will be required in service. 6.4.3 The maximum travel of a control handle shall not exceed 600 mm in one direction or 300 mm each side of a central position. 6.4.4 The maximum travel of a foot pedal shall not exceed 250 mm.

6.4.5 The clockwise movement at a hand-wheel or the movement of hand-lever to the right or towards operator or upwards shall apply the brake and reverse shall be applicable for releasing the brake. 6.4.6 Brake Linings -Mechanical brakes shall be fitted with brake linings of incombustible material which shall not be adversely affected by heat and moisture. The maximum pressure on linings shall not exceed that recommended by the lining manufacturer for the particular application. 6.5 Location of Control
6.5.1 With semi-automatic on the winch or near it.

winches, master controllers shall be mounted

6.5.2 With remote control winches, a separate portable box may be provided at a suitable position. The control box may have plug sockets and wire connections to the winch, and the control voltage should not exceed 55 volts. 6.5.3 In general, the controls of power winches shall be so situated that the operator when at his stand or seat: a) has ample room for operating the controls;

18: 5112 d 1972

b) has
cl

an unrestricted view of all persons and items that are affected by, or in the vicinity of, the derrick rig of which the winch is a part; in so far was this is practicable;

has direct, easy communication with the person incharge of the derrick .gear, the signaller and any other winch control man with whom he must be able to co-operate in operating the derrick gear; remains clear of the load, ropes, blocks and other gear, and will not have the cargo load pass over him; will not have to cross or stand within the bight of any rope or lead block while it is under load in service; and protected by means of a simple canvas shelter or similar arrangement from extreme weather conditions and from the risk of accident in the event of failure of a rope or other part of the gear. OF CARGO WINCHES

d)

4

f> is

7. TESTING

7.1 Testing of Motors and Electrical Controls 7.1.1 Typeand Routim Tests - Type and routine tests shall be conducted at the manufacturer's premises and test certificate issued for winch motors in accordance with the relevant clauses of IS : 325- 1970*. 7.1.1.1 Unless otherwise specified, the.purchaser, if so desired by the manufacturer, shall accept as evidence of compliance of the motor with the requirements of type test, on a motor identical with the one purchased, together with routine tests on each motor. 7.1.1.2 When a batch of 20 or more similar motors is supplied to one order, type tests, as specified, on one of these motors may be carried out in the manufacturer's premises, if the purchaser so requires. 7.1J.3 The temperature shall be measured by thermometer or by electrical resistance method in accordance with IS : 325-1970* for a motor with cyclic duration factor of 25 percent Type S3. The temperature-rise test need only be carried out on 8 and 4 pole steps. 7.2.2 Control Panel Test -All control panels supplied with the motors shall be tested for proper working of contactors, relays and insulation resistance. 7.2 Testing of Mechanical Drive 7.2.1 Tests shall be carried out at manufacturers' works, but where this is not possible the tests may be carried out at a place as agreed to between the manufacturer and the purchaser. *Specification for three-phase induction motora ( third revision ).
11

7.2.1.1 Tests givenin 7.2.2.1 to 7.2.2.3 are not meant to assess the performance of the motor. Tests given in-7.2.2.4 to 7.2.2.6 shall be carried ' out on the complete winch.
7.2.X.2 The result of the tests carried out in accordance shall be stated in the test certificate. with 7.2.2

7.2.1.3 When a batch of 20 or more similar winches is supplied to one order, type tests, on one of these winches may be carried out in the manufacturer's premises or at a place agreed between the manufacturer and the purchaser if SO required. 7.2.1.4 The type test may be replaced b a prototype if agreed to by the manufacturer and the pure Kaser. test certificate

7.2.1.5 Where tests are required in excess of the type test, these shall be agreed to between the manufacturer and the purchaser at the time of contract.

follows:

7.2.2.1 Tesbfor satisfactory operation - Tests shall be carried out as

a) Run for 30 minutes at maximum-speed without load ( 15 minutes in each direction of rotatioxa ) to bring the temperature of working parts to normal operating conditions. b) Continuous hoist and lower for 30 minutes through a distance of 7 to 10 metres under drum load conditions on the usual industrial cycle with 20 seconds idling between one cycle and the next. As a guide, the normal -industrial cycle is given in Appendix B. When the winchis provided with a reduction gear change, each gear change shall be tested: for an additional 5 minutes at maximum speed as.soon as possible after the 30 minute test. Alternatively Load seconds step II; lowered may be Alternatively Where facilities are not available at the manufacturer's premises to lift the test load through a distance of 7 to 10 metres, may be li'fted and lowered at control step I; after a 20 idling the load may again be lifted and lowered at contrdl after a 20 second idling the load may again be lifted and at cantrol step III. Rest period of one minute. This repeated for an overall period of 90 minutes.
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l

other suitable equivalent arrangements may be accepted to the approval of the inspecting authority. c) While testing the following shall be checked: 1) Presence of abnormal temperature of bearings, 2) Measurement of actual speed for hoisting and lowering, 3) Power tnp~t CWatts ), and 4) Starting current.

subject

d) The travel of the load on operation of the brake shall be checked The operatioli of the automatic brake in accordance with 6.3.2. shall be checked when the power is switched off. 7.2.2.2 Test on ouerload- The tes't shall be carried out at control step I only, by hoisting a load equivalent to 1.25 times the nominal load; during the lowering operation the winch shall be stopped at least three times. 7.2.2.3 @et1 inspection test -2 At rhc end of type rests, the winch shall be opened and inspecfcd for any defects on the follcwing parts: a) b) c) d) 4 f) g) Worm shaft and bearings, Gear wheel shafts and bearings, Winding drum and bearings, Thrust bearing, Brake lining, Worm and worm gear, and Gear wheel and pinion, .

.

In the case of gear wheels, the tooth faces shall be checked for proper meshing. 7.2.2.4 Emergency safe& test - The emergencv safety test of the winch shall be carried out in accordance with the following requirements alid at If agreed to be:the end of this test all parts shall be free from defects. I _ conciucVc! on ween the manufacturer and the purchaser, this test ma,li tv board the ship: a) @ick notching test - The operating handle shall be shifted quickly from last hoisting position to last lowering position and vice zersa. The operating handle shall be moved from one speed range to another, while hoisting the rated load. b) Emergency brake test --During lowering thesafe working lc&, with motor emergenc'y syt~m, the brake shall be applied a~:! shall fulfil tht conditixls g&x9 iu 6.3.2.

13

18 : 5112- 1972
c) No voltuge test - With regenerative braking while lowering the safe working load, corresponding t6 the nominal size of the winch, the electrical circuit shall be broken when the maximum speed is reached. The system shall come to a stop before dangerous -speed is attained. 7.2.2.5 Waterproofness test a) Water spray test - This test shall be conducted in accordance with IS : 4691-1968* to ascertain that the winch enclosure corresponds to the degree of protection type ` IP 56 `. b) Insulation resistancc test -This test shall be carried out according to IS : 325- 1970t both before and after the water spray test. 7.2.2.6 Tilt test - This test is to ascertain the proper functioning of the oil seals of the gear case and alignment of the gear train ensuring proper working of the winch and the motor even when the ship has a list If facilities for conducting this test in the Up IO 5" and a trim up to 2". shop is not available, this may be conducted on board the ship, during sea trials, if agreed to between the manufadturer and the purchaser. 7.2.3 Routine tests -This test shall be carried out on every winch as follows: a) 30 minutes running at maximum speed without load ( 15 minutes in each direction~of rotation). b) When the winch is provided with a reduction gear. change, each gear change shall be tested for an additional five minutes at maximum speed. c) While testing, the following shall be checked: . 1) Tightness against oil leakages, 2) Temperature of bearings, 3) Presence of abnormal noise, 4) Power input, and 5) Rotation speed of the drum in each direction. d) At the end of test, the winch shall he run through the full range of speed as a check for vibration.
7.3 On Board Acceptance Tests

out in connection with `the test of the complete cargo rig, and shall consist of the following: a) The winch shall be mounted on board ship in its appropriate position. It shall be run for a period of approximately 15 *Degreesof protectionprovidedby enclosuresfor rotating elrctrical machinery. tspecification for three-phaseinductionmotors ( third!reuision).

7.3.1 The tests shall be carried

14

IS $5112 -39'12
minutes with no load so that all parts attain temperature. their equilibrium

b)

At least one hoisting and one lowering a load equivalent to the test load of the derrick shall be carried out through a distance of 10 metres without checking of the speed. However, the load at which the winch is tested shall not exceed 1.25 times the drum load, unless otherwise agreed to between the manufacturer and the purchaser.

of

8. DESIGNATION

OF WINCH

8.1 A winch is designated in the following item in an abridged form:
a) Winch - nominal size - series (A, B or C ). b) Right-hand or left-hand winch model ( R or L ).
C)

Number and positioning of warping ends. d) ` X ' to indicate drum is declutchable. e) Additional items shall be given where applicable, current ( ac or dc), voltage frequency.

for example,

Designation of an electric ac cargo winch, of nGmina1 size 5, series B, left-hand~model, with 2 warping-ends and declutchable drum-voltage 440 ac, frequency 60 Hz shall be: WINCH 5BL 2 x440/60 IS : 5112 to the motor according to

8.2 A rating plate shall be separately attached IS : 325-1970*.

9. MARKING 9.1 Winches shall be marked on a plateattached given in 8.
9.1.1 to it with the designation Mark.

Winches may also be marked with the IS1 Certification

NOTE - The use of the ISI Certification Mark is governed by the provisions of the Indian Standards Institution (Certification Marks ) Act and the Rules and Regulations made thereunder. The IS1 Mark on products covered by an Indian Standard conveys the assurance that they have been produced to comply with the requirements of that rtandard utider a well-defined system of inspection, testing and quality control which is devised and supervised by ISI and operated by ~the producer. IS1 marked roducts are also continuously checked by IS1 for conformity to that standard as a -Details of conditions under which a licence for the use of the IS1 Purtber safeguard. Certification Mark may be granted to manufacturers or processors, may be obtained from the Indian Standards Institution. *Specification for three-phase induction motors 15 ( third recision ).
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APPENDIX
( GZau.w 0.7 )
INFORMATION TO BE PROVIDED

A

-..,

BY THE

PURCHASER

A-l. The purchaser should provide the manufacturer of the cargo winch with the following information at the time of the enquiry: 1. 2. 3. 4. 5. 6. 7. 8. 9 .. 10. 11. 12. Cargo winc!l conformiiicj to IS * 5 1 12. `i`ype of drive required. Nominal size. Whether left or right handed.

Whether warping ends are required, if~only one, on which end. If drum is to be declutchable. If drum is to be separately braked or lockable, If the brake on the drumis to be capable of holding nominal load. If variations are required from standard speeds. If additional tests are to be performed. Length of rope on drum. Maximum attitude of ship if required to be in excess ~of 5" heel and/or 2" trim during loading or unloading. 13. Power source available.

APPENDIX B ( Glause 7.2.2.1 )
NORMAL B-l. INDUSTRIAL LOAD CYCLE FGR consists CARGO of: WINCHES

Load cycle for `nominal duty ' winches lift full safe working load lower full safe working load lift light hook lower light hook lift half safe working load lower half safe working load lift light hook I lower light hook .N times per hour for 8 hours according 1. to speed

JV is-assessed indicated in Table

of rope

for each

nominal

size, as
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